Several studies showed that outgrowth endothelial cells (OEC) [1, 2] , isolated from human peripheral blood endothelial progenitor cultures promote neovascularisation. OEC isolation and expansion in vitro is time consuming [3, 4] and might benefit from more effective isolation and expansion procedures. In accordance with the requirements for a therapeutic application the optimization of cell numbers gained per individual donor and the selection of cells with the highest expansion capacity would be desirable. In this study a new procedure for OEC isolation was developed with the aim to optimize the isolation of OEC from peripheral blood.
Introduction
Several studies showed that outgrowth endothelial cells (OEC) [1, 2] , isolated from human peripheral blood endothelial progenitor cultures promote neovascularisation. OEC isolation and expansion in vitro is time consuming [3, 4] and might benefit from more effective isolation and expansion procedures. In accordance with the requirements for a therapeutic application the optimization of cell numbers gained per individual donor and the selection of cells with the highest expansion capacity would be desirable. In this study a new procedure for OEC isolation was developed with the aim to optimize the isolation of OEC from peripheral blood.
Materials and Methods
Human peripheral blood mononuclear cells (MNC) were isolated as previously published [3, 4] . This standard protocol was modified by adding a passaging step 7 days after isolation of MNC. 28 days after isolation the number of OEC colonies gained by both protocols was determined and the expression of the endothelial markers CD31, vWF, CD146 and endothelial precursor markers CD34 and CD133 was investigated by quantitative real-time PCR and flow cytometry. Furthermore, the morphology of cultures was investigated by immunofluorescence staining for CD31 and vWF.
Results
Different frequencies of OEC colonies were observed, depending on the donor and the culture protocol, as indicated in figure 1. According to this observation cultures were classified as low colony-forming cultures (LCC) or high colony-forming cultures (HCC). LCC revealed no increase in OEC colonies in contrast to HCC, revealing significantly higher numbers of OEC colonies in response to the protocol modification.
Quantitative real time PCR, flow cytometry and immunofluorescence for endothelial markers indicated an enrichment of OEC by protocol modification in HCC. In addition, HCC revealed a higher expression of CD34 and CD133 compared to LCC per se which was further improved by the new protocol [5] .
Discussion and Conclusions
The modified protocol results in an enrichment of OEC in HCC. We suggest that the modified protocol supports the selection of OEC from adult peripheral blood, potentially associated with a higher clonogenic potential of the selected cells. This represents a higher efficiency in the isolation of OEC. On the other hand, increased levels of endothelial precursor markers in HCC suggest that the modified protocol might favour an enrichment of OEC with stem cell characteristics.
